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ABSTRACT 
In the present study it will be tried to examine Q10 role in reducing developmental disorders occurrence 
in streptozotocin-induced diabetic rat fetuses. The first treatment  group received 60 mg/kg single dosage 

of Streptozotocin dissolved in 0.05 M citrate buffer with pH 4.5 which were injected (IP) for inducing 

diabetes in animals. The second treatment group received 75 mg/kg Q10 co-enzyme by gavage from the 

first day of pregnancy in addition to the single dose of STZ. Statistical method determined as 
Mean±SEM. ANOVA test followed by multiple Tukey tests. The results of external observations revealed 

that the abnormality diversity in treatment group was as following: Body abnormal rotation, anterior and 

posterior limbs abnormal rotation, wrinkled skin, local hemorrhage, tail and eyes defect, and lack of brain. 
The results obtained via macroscopic and microscopic (stereoscopic) observations for newborns’ 

abnormality frequency in CD and TD groups, but no abnormality was seen in the control group. The 

results of dead-born neonates revealed that the number of treatment group fetuses was different 
significantly from control group. The results of the present study demonstrated that streptozocin led to 

decrease to fetus growth parameters and abnormality induction. The administration of Q10 during 

pregnancy can decrease the harmful effects of diabetes on fetus and occurrence of some abnormalities. 

The present study suggests that maybe Q10 has a beneficial and important role in clinical applications for 
functional disorders.  
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INTRODUCTION 

Diabetes is a kind of chronic disorder in carbohydrate, lipid, and protein which is characterized by 
increased glucose in diabetics. The disease occurs due to the lack of cellular uptake of glucose as a result 

of decreased insulin secretion or decreased cellular resistance against insulin (Defronzo et al., 1997). 

Ubiquinone or coenzyme Q10 was discovered by Fredrick L. Coenzyme Q10 is considered as a vitamin 

or vitamin-like substance which is found naturally in food sources like other vitamins But its amount is 
much less in this food source (Dhanasekaran  et al., 2005).  

The studies conducted by researchers suggest that the rate of Q10 is reduced with age and in diseases like 

cardiovascular, muscular dystrophy, cancer, diabetes, and AIDS.  
The coenzyme also protects membrane proteins from oxidative damages. In diabetes, cancer, and 

cardiovascular diseases the decreased Q10 are observed (Dhanasekaran et al., 2005). The importance of 

diabetes involvement and its teratogenic effects on fetus and newborns organs from diabetic mothers has 

been proven nowadays.  
Considering the irreversible injuries of the disease on newborns' reproductive organ and resulting 

consequences on future generation, any action to reduce the disorders will be important. Nowadays it has 

been proved that maternal hyperglycemia causes to increased production of oxygen free radicals and 
decreased antioxidant rate of embryonic cells; so, diabetic mothers’ fetuses are damaged.  

Therefore it seems that the use of antioxidants can decrease the harmful effects of hyperglycemia on the 

fetus.  
In the present study it will be tried to examine Q10 role in reducing developmental disorders occurrence 

in streptozotocin -induced diabetic rat fetuses.   
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MATERIALS AND METHODS  
In this study 60 female and 15 male, matured Vistar rats with 2 to 3 months-old and weight of 250 to 300 

g were obtained from Pastor Institute. The animals were kept at 22 ± 2 °C, 38%±2 humidity, 300 Lux of 
light intensity at the center of the room, and 12 hours-successive periods of light and dark.  Suitable water 

and concentrated food were provided for animals. Female animals were divided into 3 groups consisted of 

15 animals: 1. Control group, 2. diabetic Control group, 3. Diabetic treatment group 
(streptozotocin+Q10). The second group received 60 mg/kg single dosage of Streptozotocin (STZ) 

dissolved in 0.05 M citrate buffer with pH 4.5 which were injected peritoneally for inducing diabetes in 

animals (Wercheval et al., 1990). The third group received 75 mg/kg Q10 co-enzyme by gavage  from the 

first day of pregnancy in addition to the single dose of STZ (Padmanabhan et al., 2003) 72 hours after 
injecting Streptozocin the blood glucose test was conducted by glucometer kit (Acon Laboratories Inc. 

USA) via the tail vein in order to identify diabetic induction. The animals with blood glucose above 250 

mg/dl were considered as diabetics (Reece et al., 1997). The animals of the control group were injected 
the 0.05 M buffer with pH 4.5 (IP). Then, a male rate was considered for 3 female rats in a cage in order 

to fertilize. Vaginal smears were obtained followed by vaginal plug formation. The smears then were 

evaluated under microscope and the zero day of pregnancy was considered by observing sperms under 
microscope; so the rats were confirmed as pregnant. After ending the pregnancy period the newborn rats 

were measured using caliper according to crown-rump length (CRL) and the values were recorded. Then, 

the newborns' weight of different groups was weighted using digital scale with a precision of 0.01 g. The 

newborns were evaluated under stereoscope in terms of appearance of anterior and posterior limb buds,  
as well as tail, eye, and skin disorders; the cases which were not conformed with the standards of a 

newborn development, were considered as abnormalities.    

Statistical analysis: The mean and standard deviation of diabetic rats’ blood glucose, the newborn 
number, newborns' length and weight, and different disorders frequency in different groups were 

determined by statistical method as Mean±SEM. ANOVA test followed by multiple Tukey tests via SPSS 

10 statistical software were conducted in order to determine the difference among the groups.  

 

RESULTS AND DISCUSSION 

Findings 

The obtained results from counting the number of fetuses, including health and abnormal, belong to each 
of the control diabetic (CD), treatment diabetic (TD), and control (C ) groups which are presented in table 

1 suggest that the mean rate of CD newborns does not exceed 5, while the rate in TD and C groups are 5-

6 and 8-11, respectively. Analysis of the results shows that the use of Q10 has a role in decreasing the 
diabetic rats’ blood glucose and there is a significant difference between CD and TD groups (p<0.05). 

The results of newborns counting showed that newborns belong to the CD and TD groups is significantly 

lower compared with control group (p<0.001), while there was no meaningful difference between control 

and treatment groups. This status suggests that Q10 co-enzyme had no effect on the newborns number.  
 

Table 1: Total number of understudying rats of different groups with obtained blood glucose and 

newborn number means.( 20 mother-rats in each group) 

Groups 

Variable 

C 

(n=20) 

CD 

(n=20) 

TD 

(n=20) 

Blood glucose mean 94.3± 5.7
a 

340± 3.4
c 

201±8.4
b 

Newborns’ mean number  9.5± 1.4
a
 4.8± 1.2

b 
5.3± 0.5

b 

*The different letters show a meaningful difference among groups ( P<0.05( 
 

The results of statistical analysis associated with CRL show that  the CRL of one-day newborns of CD 

group was lower compared with control group (P = 0.001), while in TD group the CRL had a meaningful 
increase compared with CD one (P<0.05). Also, the CRL of TD group had a meaningful decrease 

compared with control group (P<0.05) (table 2).  



Indian Journal of Fundamental and Applied Life Sciences ISSN: 2231– 6345 (Online) 

An Open Access, Online International Journal Available at http://www.cibtech.org/jls.htm 

2015 Vol. 5 (1) January-March, pp. 203-208/Shokat and Mani 

Research Article 

© Copyright 2014 | Centre for Info Bio Technology (CIBTech)  205 

 

The results of statistical analysis associated with newborns’ weight show that the weight of CD group 

newborns was lower compared with the TD control group (P < 0.001). Also, there was a meaningful 

difference between TD and control groups (P<0.05) (table 2). 
  

Table 2: The mean SD of CRL and weight of diabetic rats’ 1 day old newborns of CD, TD, and C 

that a meaningful difference was seen among the groups.  

Groups 

Variable 

C 

(n=20) 

CD 

(n=20) 

TD 

(n=20) 

CRL  

42.1± 1.8
a 

34.9± 3.4
b 

 

37.3± 0.8
ab 

Weight (g) 

 

 

6.7± 2.1
a 

3.5± 0.8
b 

 

5.1± 3.1
ab 

* The different letters show a meaningful difference among groups (P<0.05( 
 
The results obtained via macroscopic and microscopic (stereoscopic) observations for newborns’ 

abnormality frequency in CD and TD groups, but no abnormality was seen in the control group.  

CD group had the mast number and diversity of abnormalities including dead fetus, fetus abnormal body 
rotation, abnormalities of the anterior and posterior limbs, wrinkled skin, local hemorrhage, tail, eye, and 

vertebrae abnormalities (table 4).  

 

Table 3: Mean number of dead newborns in C, CD, and TD groups. (From 20 mothers of each 

group 

Groups 

Variable 

C 

(n=20) 

CD 

(n=20) 

TD 

(n=20) 

Mean newborns  

number 

 
2± 0.0

a 
34.3± 0.5 

ab 
 
10± 0.3 

b 

- The different letters show a meaningful difference among groups (P<0.001( 
 
The results of dead-born neonates revealed that the number of treatment group fetuses was different 

significantly from control group (P<0.001(. 

External Observations 

 The results of external observations revealed that the abnormality diversity in treatment group was as 
following: Body abnormal rotation, anterior and posterior limbs abnormal rotation, wrinkled skin, local 

hemorrhage, tail and eyes defect, and lack of brain (table 4). 

 

Table 4: The frequency of the obtained results about fetuses' abnormalities in C, CD, and TD 

groups (n = 20)(from 20 mothers in each group).    

Groups 

Variable 

C 

(n=20) 

CD 

(n=20) 

TD 

(n=20) 

abortion 0 3 2 

Abnormal rotation of hand and foot 2 9 4 

Abnormal rotation of body 0 3 2 

Skin wrinkle and local hemorrhage 0 5 2 

Tail deficiency 0 5 2 

Eye deficiency 0 1 0 
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Figure 1: Two cases of dead-born neonates of CD group: lack of anterior limb formation, lack of 

hearing bud, tail defect, and wrinkled skin  

 

 
Figure 2: Newborn of TD group (right side) and abnormal hand rotation, and wrinkled skin in 

dead-born neonate of CD group (left side) 

 

 
Figure 3: Rat neonate of CD group with diminished weight, hands and feet rotation abnormality 
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Discussion 

Diabetes is associated with increasing other diseases such as nephropathy and cardiovascular diseases. 

The disease also causes fertility problems like abortion, genetic abnormalities, lack of embryonic 
evolution, decreased sexual cells in spermatogenesis (Ines et al., 2000; Sweety et al., 2011). Laboratory 

studies have proven the harmful effects of diabetes on fetus (Pamfer et al., 1990; Wercheval et al., 1990)  

Although the results of some studies demonstrate that maternal blood glucose control and inhibiting its 
increase cause to decrease the frequency of fetus abnormalities, clinical experiments have demonstrated 

that the frequency of congenital abnormalities of diabetic mothers’ newborns is significantly higher 

compared with health population despite hyperglycemia control (Fuhrmann et al., 1983; Peiro et al., 

2001). So, nowadays most researchers concentrate on decreasing the effects of hyperglycemia 
abnormalities using other means. It has been reported that oxidative stress and free radicals have an 

important role in diabetic abnormalities, also the production of antioxidants are reduced (Amiri et al., 

1996). And this issue causes increased damage due to oxidative stresses and weakening associated 
protective mechanisms (Donnini et al., 1996; Lingjie, 2001; Omoy et al., 1996). Q10 coenzyme is 

counted as a vitamin which is accessible in food sources like other vitamins. It is mostly found in liver, 

heart, muscles, kidney, and brain. It also functions as an antioxidant. Its positive effects on diseases like 
AIDS, cancer, gastric ulcers, obesity, muscular dystrophy, immune system function have been studied. 

Q10, in recovered form, functions as an anti oxidant in mitochondria and lipid membranes; so, has an 

important role in removing free radicals, preventing lipid peroxidation in membranes, as well as low 

density protein lapidating.  
Q 10 complementary can decrease blood glucose, control cholesterol levels, and affect on hypertension in 

diabetic people (Dhanasekaran et al., 2005). The results of our study are comparable with other researches 

which have demonstrated that antioxidants, such as vitamin C and E, cause the decrease of toxic effects of 
hyperglycemia (Amiri et al., 1996). But, other studies show that the use of one antioxidant can’t 

neutralize the teratogenic effects of diabetes, by itself. Therefore, it seems that a combination of different 

materials and antioxidants like Arachidonic acid, Ascorbic acid, dismutase super oxide, special 

antioxidants specially vitamins C and E, and other materials must be used to control the diabetes 
teratogenic effects.  

The obtained results from the pregnant rats’ blood glucose suggest that Q10 has a decreasing effect on 

diabetic rats’ blood glucose. The result conformed to the obtained results from the antioxidant effect of 
vitamin E on blood glucose decrease. The results of neonates’ number suggest that Q10 has not any role 

in preventing the decreased neonate number. In studies conducted on diabetic pregnant rats it was 

revealed that vitamin E antioxidant and Q10 can increase significantly the mean rate of CRL. The result 
of the present study conformed to the results obtained from using vitamin E antioxidant on diabetic rats. 

Also, the results of neonates’ weight suggest that Q10 can lead to weight gain in diabetic group.  

Conclusion  

The results of the present study demonstrated that streptozocin led to decrease to fetus growth parameters 
and abnormality induction. The administration of Q10 during pregnancy can decrease the harmful effects 

of diabetes on fetus and occurrence of some abnormalities. The present study suggests that maybe Q10 

has a beneficial and important role in clinical applications for functional disorders.  
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